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COMPLETE SPECIFICATION 

Improvements in Rack and Pinion Mechanisms 



We, William Asquith Limited of High- 
road Well Works, Halifax, in the County of 
York, a British Company, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

In a rack and pinion drive there must be 
some clearance between the teeth of the rack 
and those of the pinion to accommodate the 
inaccuracies of the teeth, and this clearance 
results in lost motion when the drive is re- 
versed, or unstable motion when overhauling 
loads are applied. This disadvantage can be 
reduced if two pinions are provided, both in 
mesh with the rack, one for driving in each 
direction. 

_ However, the disadvantage cannot be en- 
tirely eliminated simply by providing two 
pinions in mesh with a single rack, and the 
present invention is designed to provide means 
whereby backlash in a rack and pinion drive 
can be eliminated or at least substantially re- 
duced. 

According to the invention in a rack and 
pmion drive two pinions are in driving en- 
gagement with a rack, each rack pinion being 
driven through one of a pair of driving pinions 
on a driving shaft, one driving pinion having 
helical teeth and being movable axially rela- 
tively to the other or fixed driving pinion, 
means being provided for urging the axially 
movable driving pinion in one direction 
whereby the two rack pinions will be rotat- 
ably biassed in opposite directions due to the 
tooth angle of the axially movable driving 
pmion, so that the teeth of one rack pinion 
are in engagement with one side of the rack 
teeth and the teeth on the other rack pinion 
are m engagement with the other side of the 
rack teeth, the driving mechanism for the 
axially movable driving pinion being arranged 
to provide frictional resistance to axial move- 
ment of the axially movable pinion, when 
[Price 4s. 6d.] 



under driving load, greater than the end thrust 
created on the axially movable pinion. Prefer- 
ably, both driving pinions have helical teeth 
of the same hand relatively to one another. 

In order that the invention may be clearly 
understood and readily carried into effect, a 
rack and pinion drive according to the inven- 
tion, will now be described, by way of ex- 
ample only, with reference to the accompany- 
ing drawings in which : — 

Figure 1 is a diagrammatic elevation, of 
the mechanism, and 

Figure 2 is a sectional plan view, 

Referring to the drawings, one particular 
arrangement according to the invention, will 
now be described by way of example only. In 
this particular example, two pinions 10 and 
11, the rack pinions, are engaged with a rack 
12 at longitudinally spaced apart positions on 
the rack. Each rack pinion 10,11 is secured to 
a gear 13 and 14 respectively which will be 
termed the intermediate gears, and each 
intermediate gear is in mesh with one of 
two driving pinions 15 and 16 on a driving 
shaft 17. The driving pinion 16 is mounted 
on splines on the driving shaft 17, the driving 
shaft is axially movable, and the said driving 
pinion is prevented from axial movements by 
means of a thrust bearing 18. The other driv- 
ing pinion 15 is fixed on the driving shaft 17 
so as to move axially with the shaft, and will 
be termed the axially movable driving pinion. 
This axially movable driving pinion 15 has 
helical teeth and consequently the intermediate 
gear 13 with which it engages also has helical 
teeth. 

The driving pinion 16 has an axially ex- 
tending sleeve 19 the interior of which forms 
a cylinder for a piston 20 on the driving shaft 
17, the outer end of the sleeve cylinder being 
closed by a plug member 21, carried by a 
housing in which the gearing is mounted. A 
pipe 22 connected to a source of fluid under 
pressure (not shown) is connected to a pipe 
connector 23 secured in an opening in the 
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plug member 21 for the supply of fluid under 
pressure to the sleeve cylinder to act on the 
piston 20. The fluid under pressure therefore 
urges the driving shaft 17, and the axially 

5 movable driving pinion 15, in one direction. 
This axial movement or biasing of the driving 
shaft 17, and the helical tooth angle of the 
axially movable driving pinion 15, is such as 
to bias the two rack pinions 10 and 11 in oppo- 

10 site directions, so that when the driving shaft 
17 is rotated, the drive will be taken by one 
or the other of the rack pinions according to 
the direction of rotation of the driving shaft 
17. 

15 The arrangement so far described will func- 
tion as a rack and pinion drive without any 
backlash, provided that the fluid pressure 
exerted on the end of the driving shaft is suffi- 
cient to balance the end thrust on the axially 

20 movable pinion 15 due to the driving load, 
but as this fluid pressure in some circum- 
stances may require to be relatively high, it is 
preferred that the mechanism should be so 
arranged that a relatively low fluid pressure 

25 only is necessary, sufficient to bias the rack 
pinions to engage opposite sides of the rack 
teeth when little or no load is being applied. 
This can be effected by applying the drive 
through an axially fixed member having a 

30 splined connection with the driving shaft 17. 
In this particular construction the drive is 
applied to the axially fixed driving pinion 16 
by means of a driving gear 24 secured to the 
axially fixed driving pinion 16, so that the 

35 axially movable driving pinion 15, which is 
fixed on the driving shaft 17, receives its drive 
via the splined connection between the axially 
fixed driving gear 16 and the driving shaft 17. 
When a load is applied by the driving gear 24 

40 to the axially fixed driving pinion 16, to rotate 
the driving shaft 17 by reason of the splines 
on which the said driving pinion is mounted 
on the driving shaft, the said driving pinion 
16 will become locked to the driving shaft due 

45 to the friction on the splines, and so will lock 
the driving shaft 17 against axial movement, 
and consequently, as the axially movable driv- 
ing pinion 15 is fixed on the driving shaft, 
the said axially movable driving pinion 

50 will be locked against axial movement 
relatively to the axially fixed driving pinion 
16. Consequently, when the gearing is at rest, 
with no driving load applied, the low fluid 
pressure will serve to displace the driving 

55 shaft 17 and the axially movable driving 
pinion 15 to cause the rack pinions 10 and 11 
to engage with opposite sides of the rack teeth, 
and when a driving load is applied, the two 
driving pinions 15 and 16 will be locked rela- 

60 tively to one another on the driving shaft 17, 
and the drive will be transmitted, in either 
direction, without backlash. 

As shown in Figure 2, the driving gear 24 
is keyed on to the sleeve 19, the thrust bear- 



ing IS engaging between a part of the casing 65 
which houses the gearing and a boss on the 
driving gear 24 thus preventing axial move- 
ments of the driving gear 24 and also the driv- 
ing pinion 16. 
WHAT WE CLAIM IS : - 70 
1 A rack-and-pinion drive in which two 
pinions are in driving engagement with a rack, 
each rack pinion being driven through one ot 
a pair of driving pinions on a driving shaft, 
one driving pinion having helical teeth and 75 
being movable axially relatively to the other 
or fixed driving pinion, means being provided 
for urging the axially movable driving pinion 
in one direction whereby the two rack pinions 
will be rotatably biassed in opposite direc- 80 
tions due to the tooth angle of the axially 
movable driving pinion, so that the teeth of 
one rack pinion are in engagement with one 
side of the rack teeth and the teeth on the other 
rack pinion are in engagement with the other 85 
side of the rack teeth, the driving mechanism 
for the axially movable driving pinion being 
arranged to provide frictional resistance to 
axial movement of the axially movable pinion, 
when under driving load, greater than the end 90 
thrust created on the axially movable pinion. 

2. A rack-and-pinion drive as claimed in 
Claim 1, in which the driving mechanism in- 
cludes an axially fixed driving member and an 
axially movable driven member there being a 95 
splined connection between the two which 
provides the necessary frictional resistance to 
axial movement of the axially movable mem- 
ber when the driving mechanism is transmit- 
ting driving torque. . . 100 

3 A rack-and-pinion drive as claimed in 
Claim 1 or Claim 2, in which the axially mov- 
able pinion is secured to the driving shaft and 
the means for urging the said pinion in one 
direction is operative on the driving shaft. 105 

4. A rack-and-pinion drive as claimed in 
any one of Claims 1 to 3, in which hydraulic 
means are provided for urging the axially 
movable pinion in one direction. 

5. A rack-and-pinion drive as claimed in no 
any one of Claims 1 to 4, in which the axially 
fixed driving pinion has a splined connection 
with the driving shaft, and a driving gear is 
secured to the said axially fixed driving pinion. 

6. A rack-and-pinion drive according to 115 
Claim 4 or Claim 5, insofar as it is depen- 
dent on Claim 4, in which one end of the 
driving shaft is axially slidable in a cylinder 

and fluid under pressure is supplied to the 
cylinder to act on the end of the driving shaft. 120 

7. A rack-and-pinion drive according to 
Claim 6, in which a piston is provided on the 
said end of the driving shaft and is slidable 
in the cylinder, the fluid under pressure act- 
ing on the said piston. # . 125 

8. A rack-and-pinion drive as claimed in 
any one of Claims 1 to 8, in which both driv- 
ing pinions have helical teeth. 
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9. A rack-and-pinion drive according to APPLEYARD, LEWIN & PEACOCK, 
Claim 1, substantially as described with refer- 15, Clare Road, Halifax, Yorkshire, 

ence to the accompanying drawings. Agents for the Applicants. 
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